Antidiuretic effect of endogenous oxytocin in dehydrated Brattleboro homozygous rats.
Despite the absence of vasopressin, Brattleboro homozygous (DI) rats concentrate their urine to hypertonic levels when deprived of drinking water for 24 h. Glomerular filtration rate (GFR) falls concurrently and might contribute to the increased concentrating ability. The present studies concerned the time course of the changes in concentrating ability and GFR during the early hours of dehydration. Experiments were performed in 10 chronically catheterized conscious DI rats in the normally hydrated control state and during 3 h of fluid deprivation. Urine osmolality (Uosmol) increased from 97 +/- 6 (SE) to 325 +/- 11 mosmol/kg H2O at 3 h. Averaged over the 3 h, neither GFR nor effective renal blood flow changed significantly (103 +/- 2 and 106 +/- 4% of control, respectively). Fractional excretion of sodium (FENa) rose markedly from 0.3 +/- 0.1 to 1.3 +/- 0.1% at its peak. Clearly, a fall in GFR cannot explain the rise in Uosmol during the first 3 h. Plasma oxytocin (OT) increased from 5.6 +/- 0.8 to 36.4 +/- 4.5 pg/ml after 3 h of dehydration. In additional experiments, d(CH2)5-D-Phe-VAVP, an antidiuretic antagonist (anti-ADH), was administered to eight DI rats after 3-h dehydration. Control, 3-h dehydration, and post-anti-ADH values were, respectively: for Uosmol, 102 +/- 7, 347 +/- 14, 145 +/- 11 mosmol/kg H2O; for GFR, 1,003 +/- 43, 1,042 +/- 59, 866 +/- 54 microliter X min-1 X 100 g body wt-1; for FENa, 0.4 +/- 0.1, 1.4 +/- 0.1, 0.5 +/- 0.1%. The decreases following anti-ADH were all statistically significant. We conclude that OT is released during the early hours of dehydration in the DI rat and has at least three renal effects. It causes a natriuresis, it maintains renal hemodynamics and GFR during the volume contraction, and it elicits a weak antidiuretic response.